Role of medullary Na-K-ATPase in renal potassium adaption.
Since recent studies have shown that chronic potassium loading stimulates the specific activity of Na-K-ATPase in renal tissue, experiments were performed to determine whether increased enzyme acitivity correlated with renal adaptation for accelerated potassium excretion. The Na-K-ATPase activity in different renal zones was correlated with the maximum rate of potassium excretion during the intravenous infusion of KCl in animals with normal and reduced renal function, animals on a varied potassium diet and animals treated with methylprednisolone or deoxycorticosterone acetate. The enhanced ability to excrete a potassium load was associated with increased enzyme activity in the outer or red medulla, whether the change in Na-K-ATPase was caused by chronic potassium loading, methylprednisolone treatment, or partial nephrectomy. There was no evidence that a rise in enzyme activity in the cortex influenced the rate of potassium secretion. Moreover, stimulation of Na-K-ATPase in the inner medulla-papilla did not augment the rate of potassium excretion above that found in animals with an increase in enzyme in the outer medulla alone. These experiments provide evidence that links Na-K-ATPase to the mechanism of renal potassium adaptation and suggest that the major increment in potassium secretion by the adapted kidney occurs in the outer medulla.